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(57) Abstract: A block dead zone scale generation device (202) 
inputs an image signal and a predicted error, analyzes a pattern 
of the object block or the prediction performance, and outputs a 
dead zone scale appropriate for the block pattern and the prediction 
performance. A dead zone generation device (201) inputs a dead 
zone scale from the block dead zone scale generation device and 
an MB quantization parameter from a quantization control device 
(103), calculates a dead zone width from the zone scale and the 
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Thus, it is possible to perform quantization with free intensity for 
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by a plurality of conversion coefficients, thereby providing a 
high-quality image encoding technology. 
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[0099] i^±xm^^tmMio2(DAmti^xxfmi'f<Dnm^m^^o 
[0100] ^mm(D^j}^^sxrxm.m'r^o 

[0102] 07, 8, 9^0mvx. y^VHV— WziiJi^M^^b^ttcOjtv ^^i^t^ir^ ;^ 

=4qOt^§5l5(Z)»^>fb#tt-e*>§o (1117, eOD^afi-T'VFV— >'l|igdz=OCQ^MC>*^ 

t5/J^$v^A:t>cofom;'3i_cofi55o/cC§o lil9-e{**^>ft;>^7^5/:/i^--fX4f&<D*^^ 

j^:^CJ;o-C2qJ;^9t>/J^$V^A>Ocof(Dt±i>Oi_cofi5SO^c/^^o 

[0104] j;oT. T^VHV^— ^i|>gdz^T<5C»A;t) J^i^i^bT. *^>fb;^^5^:^ 

i^-rXq^^Mi-§ii:^c^<ft^jb;^^5/:/i^-rXq'=4q(Dfi^{t:^tfofc"^i:^:t* 

[0106] o*«9. mmmm:^tKmmT'^y}'^y^—>mdz^-^mtir^^tx"m^ihmmm 

[0107] ffjIBT^VKy'— ^ilgdz^, ^mi^y'r2^yi^(D^m\'^—Wcnxfj:<. -fnv^(DW^. 
[0 1 08] if.^ (D-mm/m ICDyn-y^^y K)/— /V^^^g202 ;e»5#fc^i-§7^VKy^ 

— /vdz_scaie fcj;oT. a^^b#;!)Pff l6ii;!3Pi-§^^^<e<. 7'n5/^<^i^W/ 
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[0109] 

[0110] 

[0111] 
[0112] 

[0113] 

[0114] 

[0115] 

[0116] 
[0117] 



dz_scale(b,i,j)(0^b^l5, 0^i^3, O^j^ 3)^T'VKy'— ^^^Sg20UC#t|^i-^ 



QCIF(176X 144)f--^X, MB<Df-^X^16 X 16i^-fX, MB^#^i-^:7"^^yi^<Di^ 

^rB^j^iSm7^VKy^-:/^^-/v^^Sm203-^(DA;t/tt. *^{t::Sgl02;5SJi. 

org(b,i,j)(0^b^l5, 0^i^3, O^j^S), »^^t:^gl02;6Sfi.i^^^^i-;5MB(O^;^ 
i5?;5!.dr-^MlH-eb# @ (D7*n5/i?tC>fJ-J^;i-;5^a!)^^Kmode(b)(0^b^ 15). Ib^^i^h 
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/Vmv(b,dir)(0^b^l5, 0 ^ dir ^ l)-efe§o ^^X^diri'iW}^^^W^(Djj\mi^7jk\^0'C 
/Vdz_scale(b,i,j)(0^b^l5. 0^i^3. 0^j^3)-e$>'5o 

[0122] ^^jg^#:7^VKy-^^;^^-/v^^^M203(i. ^^jg^#c#tt^^^M203i 



t!i^^^4-:fm'fiy}'^y^—>^^—^i^mu2032izx-Dxm)^^n^o 

[0123] ^r^ja^#:#tt^^^g203U*A;'3$tLfcW#. ^ay^— K*5j;t>^i!]#-<i5^h/k 
^^V^-C. A^it^Ml02^>m.tEMMtir^MB(Dy:^^::^^-Y^^m'Ch^ @ co^'n^^ 

i^Oii:3S^i^'^^(D^^tCJ^:Cfc#'|4^-f7"type(b)(0^b^ 15, 0^type(b)^3)^m 
[0124] |1113^#ML-C. Sr^Jl^#:#tt^^^©2031(Dl!]ft^|Ji5g«o 

[0125] :^7"5/:7°s4ioi-e(i, :/n5/i:7b(Di^ii!j^— K;^5:7w— i^f^i^il!jd^^^^ij^i-;5o 

[0126] ^7"2/:7°S4101-e{*. ^(12)(Dim^^^^^fc.miW.edgeJhX^h:k^ifnity'^y^ 

i5'-r7Vpe(b)=0^L-C,^ T i-^o 
Range=max_v(b,i,j)-min_v(b,i,j) (12) 

r^-emax_v(b,i,j)f*. :f^iy^h(DMi:k<DmMiW.org(]o,iM0^i^3. 0^j^3)^Mir 
min_v(b,i,j)^^^ y^n5/i^b(D^/jN<DH^Ifiorg(b,i,j)(0^i^3, 0^j^3)^Mi- 1 
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[0127] yu—M.pH^my^n^y^i^. :7u—j>.m^mxvh^m^m^m<. ^^^^j^^mm. 

[0129] >^7^5':/S4102-e{*, :/niyi^bC»^S!j^— K;6S^^|R]^il"J^— K;6^^^J^i-§o 



[0131] ;^7^5/7°S4l03-I:1i. TlC(13)tCj;oT:7'c2iyi?b(DiJ]#^i^h/Vmv(b,dir)(0^b^l5, 0 
^^W^Wi.h\t^mUmvs_thresX^h4^^ifth\t. 7'n5^^b(D#'|4i5^-r7°type(b)=2^b 

mvs=abs(mv(b,0)-u_mv(b,0))+abs(mv(b, l)-u_mv(b, 1)) 

+abs(mv(b,0)-l_mv(b,0))+abs(mv(b, 1)-1 jnv(b, 1)) (13) 

^ir^y^u^y^(DdirJj\^(DWi^^i^WUmy^M'f'^^^Xh^o 

[0132] ^u^m^y'^yi^i^. ^<:y'mi^h^\ ^i^m-itmi^xh^mM^&^^m^ \ tctci^ 

[0133] ^"ryZ/SAlOAXi^, y^vi^y^h(Dmi3XXJ^W.COWi^^^W^Mmv(h,dirX0^h^l5, 0 
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[0136] ;^7^5/7°S4101^^ejS4104*-e(OMaiCj;o-C. 

[0137] ^±x\ ^mm'^wc!i^'\^mMmm203i(Dmi'fmm^mrir^o 

[0138] ^(^iittt^-rT^siJ-T'VKy— ^;^<5rw-/^^^2O32(Dijjf^^lJj.0ji-;5o 

[0139] #'t4i5^-r:/SljT^VHV-^;^^-/V^@2032(i. ^rHljl^^#'|4^^^e2031^S 
dz_scale(b,i,j)(0^b^l5. 0^i^3. 0^j^3)^tf#«o #'l4i?'^:/SlJ(type0>e)^^3) 

typeOi'7U^j>.(^^My'^-y^X7^^^^::^^y-Jh^^^'imM.W}t:f^^yi^) 

dz_scale(b,i,j)=BO(i,j) (14) 

dz_scale(b,i,j)=Bl (15) 

dz_scale(b,i,j)=B2 (16) 
type3(MS»]^:^niyi^) 
dz_scale(b,i,j)=B3(i,j) (17) 

dz_scale(b,i,j)=B4 (18) 

i^-CBO, Bl, B2, B3, B4f*, "i^ib^ibhtlfc^^y^^—^Xh^o B0(i,j)={{0, 1.1, 
1.3, 1.6}, {1.1, 1.3, 1.6, 1.8}, {1.3, 1.6, 1.8, 2.0}, {1.6, 1.8, 2.0,2.8}}. B3(x)4{0, 1.1, 
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1.3, 1.4},{ 1.1, 1.3, 1.4, 1.6} ,{1.3, 1.4, 1.6, 1.8}, {1.4, 1.6, 1.8, 2.0}}-efe«9. B4>B1 

>B2>l(DM#^sfe^o tf:^y^^^y^<Dmhw^^^MMM(D4U^(DmW.-Vhfvit. BO 
^B3(Dim^. ^(19) t^J:o-C»m-e#'5-^^^b-C:je<o 

B(i,j)=K(i, j) X (19) 

o 

[0140] ^ttiJ^-rz/SUT^VHV— /^^g2032*5j;U^^(D^r^Ml^mxVHV 

[0141] ;^^0J!(D^ife^j2tcj:«9. ^FHlM^m^VPV— ^^^-/v^^^m203^s#fc|^-r 

Ky— >^i|>M^^^-etSo 0^19. 11114. i5t^^$ti'5$p<. S^{b#;(jptf fBii;!3Pi- 

[0143] ^±x\ mMm2<Dmm^^^^o 

mmms 

[0144] :^^K(^ll^i#■!l3^ioV^-C|^^5^i-5o 

[0145] :^mm(Dmmm3(Dm^^mi6K^ir, mmm3<Dmm^. mmmi<Dmm^^ 

ft^^'n^/^T'VHV— /v^^Sg202(D'ftt?«9 ic^ ^^^:/y ^/Kt^VHV— ^ 
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dz_scale(b,i,j)(0^b^l5. 0^i^3. 0^j^3)^^VHV— ^^^^®20U^#t|^^^ 

o 

[0146] i^, i^T-eji. m.m^Mi^ih'f'^tMC, W^:71x— ^C)f-^X^QCIF(176X 144) 

o 

[0148] ^N-r^^y^/KT^VKy'— /^^^^g204f*. ^y n-y^(Dm^. ^yn-y^co 

[0149] /N-f^^y^/KT^VKy^— >-^^-/^^^S®204(DAm;ti. Sbft^i^AT-ei^pj-r^o 

[0150] ^N-r7"'y5/K7'VHV— /^^^^M204-^(7)A;^{*. *^'^b^Ml02^sfi.^i 

^b^l5), t!]#^i^h/Vmv(b,dir)(0^b^l5, O^dir^l), A;t>®#'ft-^org(b,i,j) (0^ 
b^l5. 0^i^3. 0^j^3). i^»^it^pd(b,ij)(0^b^l5. 0^i^3. 0^j^3)-e 

[0151] /N-r^^yiyKy^VKy^— ^^<5^-/V^^Sg204(Dm;^«. *^jl:^@102^SJg.^i^ 

dz_scale(b,i,j)(0^b^l5. 0^i^3. 0^j^3)-efcSo 

[0152] ^^-r:^'y5/Ky'VHV— ^;?^<5r^/^^^^g204<Drtg|5«^!fe^|l|l7t;i^b. ^(Dm 
[0153] HI i7(c^$tvs$n<. ^N-fr/y^^K^VKy — >'^^^e204(*. yn-y^y'yvy— 

-^^2041 iC^^iXm^^tl^o 

[0154] y'ti^y^^^yvy^—>'^^—/u^mmm202i'±mimmm. ^mm^^v'yvy—^ 
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[0155] j;oTj^T-ci*. u^^204i<DAmti^xnmYfco^:t};iT^^mmir^o 

[0156] mi^^2041^(DA;f3n. 7^n2/^7^VKy^-^^e202;5S#fc|&-r§*^>fb^Ml02 

/Hdz_scale l(b,i,j)(0^b^ 15. 0^i^3. 0^j^3). SF^J^^^'t'VHV— ^ 
^g203;5S#k|^i-;5*^^^b^gl02^Si|,^^^^^-f-^MBrt(D^;^i5^;:^dr-Y>'lllg-eb# 

^(Dy^Vi^y^KMJt^ir^^^^y}^^y^—>'^^—/^2dz_scaie 2(b,i,j)(0^b^l5. 0^i^3. 

0^ 3). SrBlj3^m7^VKy^-^^g203dSft|^-f-^i^^b^gl02;6S|g.^i^^^ 

type(b)(0 ^ b ^ 15, 0 ^ type(b) ^ 3)-efc^o 

[0157] ;^'a'^2041(Dm>^(*^ m^itmMl02^^m.^M^tir^MBff^(D'7y^^y<^^^>m 
-eb# S (D7"'n^j/^t;i^j^^i-;57^VKy'— /Vdz_scale(b,i,j)(0^b^ 15. O^i^ 

3. o^j^3)-efe^o 

[0158] ^-^^204Hi. tiI|B:/i:i5^^b(D#'|4^-^7'type(b)t^j^;:Ci:T^VKi/— /V 
dz_scale (b,i,j)^ff^'^§o 

type0(:71/— i^|^^Slj7V5/i^-r^^iO#3i-/v?fe;5V^(*r^3llb^:/n5/i^) 
dz_scale(b,i,j)=dz_scalel(b,i,j) X dz_scale2(b,i,j) (20) 

dz_scale(b,i,j)=niax(dz_scalel(b,i,j),dz_scale2(b,i,j)) (21) 

dz_scale(b,i,j)=niax(dz_scalel(b,i,j),dz_scale2(b,i,j)) (21) 
type3(M^»]^:/niy^) 
dz_scale(b,i,j)=dz_scalel(b,i,j) X dz_scale2(b,i,j) (20) 

type4(:7]x— i^rt^il!j:/ti5/i^-e;6^03^iyv?) 

dz_scale(b,i,j)=niax(dz_scalel(b,i,j),dz_scale2(b,i,j)) (21) 

J^_h-t:\ ^'a^^2041*Dj;t>VA-r:7^y5/K7^VKy^— /V^^^g204(D»)f^ 
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[0160] 

[0161] 
[0162] 

[0163] 

[0164] 
[0165] 

[0166] 
[0167] 



/Vdz_scale(b,i,j)(0^b^l5, 0^i^3, O^j^ 3)^7^VHV— ^^^^g201(^#t 
QCIF(176X 144)f--^X, MB<Df-^X^16 X 16i^-fX, MB^M^ir^Zfuy^O)-^ 



^^yy^jEv'yv^y—>^^—^^^mmm205(D mti mi^ih^mio2^^m^ 

/^dz_scale(b,i,j)(0^b^l5, 0^i^3, 0^j^3)'efc^o 
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[0168] ;^7"5^7'S50l-e{*. ^(22)^m\^XMA^i[:^<9?^—i^mhjitMMA^it^<'7?^— 

A^'fl::^^5':7"i^^Xmb_q_step{i^ mb_q_step=q_step_table[q]'C^^$tL'5o ttflBM 

^{b:^7^5/7°i^-rxq_step_table[q] b^-e^a$tl.^*^{b^-^^p<— 
i5^qi->^J■j^;^i-§m^ jb^^iy7°1^^X-efc^(Q_MIN ^ p ^ Q_MAX, Q_MIN*D J:t)^ 

[0169] [M 

Jo if mb _q> ideal _q 

qstep gap = < k2A) 
~ [mb _g _step[ideal _q}/ mb _g _step[mb _q] ■•• else 

[0170] ;^7^5/:7°S502'e(i. ^(23)^m v ^X^^yy'M^itifUqstepjgap:^^hT^yV:^^—>:^^ 

^/Vdz_scale(b,i,j)^lt#'t"§o 
dz_scale(b,i,j)=qstep_gap (23) 

[0171] ^^ryy°^iE^ry}'^y^—>'^^—/^^^mm205<D^m^xv). ;^^^^b^<D 

[0172] ;^^9^:^{b^(Di^SU^J^110755jg^bfcMB(Di^il"J^— K;0S?i.MB(D4 

0-<— ;:^^-i-{t::^(Z)A^jbr|ilJ#PSgl03(Z)aiilMBft^^t:^N^P<— ^^5||MB*^ 

[0173] ^fc. ofi. -<-^ff -^^b^tCl. MBm\^^^'^m^£mMB(Dmi^ity<9?^— 
^ t<DM^deltamhj:Hz:m§:^^h^ (^!jx.{i-2^delta_mb_Q^2) , ;0^o^— 

[0174] _hfB^^t:5liS(Z)^>iy:/(oM:iEt^j;o-c. UM^&f^^^^MBxmm^m^^tiX 
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[0175] i^±'x:mMm4(Dmm^i^i^^o 




5 



[0176] ^mm(DmMM5K-D\^xm.mir^o 

[0178] iii20{*. ^mmK^^mm^w^itmm^^>'yv?^>h'Lfcmn^M^y:^TJ^(D 

[0179] m20ic^ir\^m.^M-^:^'TJ>> (=i>'\i°=u—^) :/n-tr5/ihAl00l, y''ti^^yJ>,?i^ 

yA1002, fall^#:A1003*Dj;U?A1004;e)^^/^§o tBl*^#:A1003*5j;U^A1004}i. ^ij 



[0180] £i±(Dta<. ^mmi-i. mmi-imm(Dmmn'B-ih^mi^m ^x . & 



x(DU%mim^}^^^fz.^^i\M-m^^^^^^hi)^-^mxh^. 



5/i^(;iMJi*:fc^^»$tvTv ^fc^-^ft^g|JI^-e#. #-^*(DiiJi^(cj;oT. 
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[18] 



[19] 



ttifEy^VKy^-^ii's^^<. ^mmi^-r:u%m&(Dm ^zfti^y^uifmmT'y}'^^^— 



[20] 



[21] 



[22] 



[23] 



[24] 



[25] 
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Ki/-^i|'e^j[S<^^i-§^^^#x.§^i:^#mii-§W^^26t^faifecoM^^ 

tutd^VKy~->^i|'S^^<. ^r^^J^-elSMS^^iSv ^y^ti^y^i^ifEtm^'y]'':/— 

>i|>i^Me^(-mb$i^'5^^^#x.5r^^#m^1-^f»^iH28i3:fEic(^m^^f 
[32] tutd=3^tv— ^5^^, 
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